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Figure SI-1. Typical example of TEM/histogram (Image J) analysis of MPC gold cores.  This example is 
provided as a representative example analysis.  More extensive characterization of multiple images on 
multiple MPC samples is found in our earlier work.1  Whereas the average core diameter is determined to 
be between 3.9-4.1 nm,2 only slightly larger than the diameter of AZ (~3.5 nm).3 











































Figure SI-2. Typical UV-Vis spectra tracking the “dip cycle-by-dip cycle” assembly of a nonanedithiol-
linked MPC film assembly on a silanized (3-MPTMS) glass slide.  As described in the experimental 
details of the paper, a single dip cycle represents exposure of the substrate to nonanedithiol (i.e., linker 
ligand) for 1 hour followed immediately by exposure to a solution of unfunctionalized MPCs for 1 hour 
with stirring/agitation.1  Note the emergence of the surface plasmon band at ~520 nm as the film grows in 
thickness.  








Figure SI-3.  UV-visible absorbance spectrum of 30 µM azurin in potassium phosphate buffer.  Inset: 
Digital photograph of cuvette filled with copper “blue” protein azurin solution illustrating the intense 
blue color of the protein solution (ε = 5700 M-1cm-1).4 






















Note:  All parameters except rate constant were measured at 100 mV/sec in 4.4 mM potassium phosphate buffer at pH of 7.  Rate constants 






































































Figure SI-4. Cyclic voltammetry of Az at a hexanthiolate SAM before (blue) and after (green) 
the protein was lyophilized shows negligible differences.  









Figure SI-5. Atomic force microscopy (AFM) results of gold-coated mica substrates before (left) and after (right) assembly 
of 4 layers (4 dip cycles) of a MPC film. Top: AFM images of the same area of the substrate; Bottom: Cross-sectional 
analysis of roughly the same area of the substances. 










Figure SI-6. Atomic force microscopy (AFM) results of gold-coated mica substrates before (left) and after (right) assembly 
of 3 layers (3 dip cycles) of a MPC film. Top: AFM images of the same area of the substrate; Bottom: Cross-sectional 
analysis of roughly the same area of the substances. 












Figure SI-7. Additional examples of cross-sectional TEM images of different MPC films6,7 assembled 
with five dipping cycles.  Example images shown are collected at 100kV with a direct magnification of 
(clockwise starting in upper left) 15,000×, 75,000×, 120,000×, and 25,000×.  
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Figure SI-8.  Cyclic voltammetry of AZ at MPC film assemblies with (A) an anchoring/initial SAM of 
decanethiolate (C10) with dodecanedithiol linkers and 3 layers of dithiol-linked (NDT-linked) MPCs [ΓAZ = 
3.6 pmol/cm2] and 5 layers of NDT-linked MPCs [ΓAZ = not measurable]; (B) an anchoring/initial SAM of 
tetradecanethiolate (C14) with hexadecandithiol linkers and 3 layers of dithiol-linked (NDT-linked) MPCs 
[ΓAZ = 5.1 pmol/cm2] and 5 layers of NDT-linked MPCs [ΓAZ = not measurable].  Note: In both cases, the 
voltammetry of AZ at a system with a hexanethiolate SAM is included for comparison [ΓAZ = 9.2 pmol/cm2].   
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Figure SI-9.  Cyclic voltammetry of AZ at 3 layer dithiol-linked (NDT-linked) MPC films with 
hexanethiolate (C6) /nonanedithiol linker, decanethiolate (C10) /dodecanedithiol linker, and 
tetradecanethiolate (C14) / hexadecanedithiol linker mixed SAMs as their anchoring layers at the gold 
electrode.  Apparent surface coverage and Faradaic signal appear to diminish with increasing chain length 
of the anchoring SAM, ΓAZ = 9.2, 3.6, 2.1 pmol/cm2, respectively.  The voltammetry of AZ at a 
hexanthiolate (C6) SAM (without MPCs) is included for comparison (ΓC6-SAM = 10.5 pmol/cm2 ).   
 
Note: The initial layer of MPCs is dithiol-linked with different dithiol linker molecules as indicated but 
subsequent layers are linked via nonanedithiols (NDT).   
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Table SI-2.  Estimated MPC Assembly Thickness Based only on Geometry 
Dip Minimum Number Estimated
Cycle Number of Film
Number Methylene† Cores†† Thickness (nm)
0 6 0 0.672
1 12 1 3.344
2 18 2 6.016
3 24 3 8.688
4 30 4 11.36
5 36 5 14.032
6 42 6 16.704
7 48 7 19.376
8 54 8 22.048





Note:  It is reasonable to assume methylene unit length of 1.12 nm for alkanethiolates in the periphery of the MPC, since 
the MPC structure is actually a truncated octahedron which is composed of a series of flat facets that would resemble 
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